Down-regulation of miR-124/-214 in cutaneous squamous cell carcinoma mediates abnormal cell proliferation via the induction of ERK.
Squamous cell carcinoma (SCC) is one of the most common skin cancers. Because its potential to recur and metastasize leads to a poor prognosis and significant mortality, it is necessary to develop new early diagnostic tools and new therapeutic approaches. In this study, we found protein levels of ERK1 and ERK2 were increased in SCC cell lines without changing mRNA levels and that ERK1/2 mediates abnormal cell proliferation in these cells. Then, mechanisms underlying the overexpression of ERK1/2 in SCC were investigated focusing on microRNA. We found that miR-214 is the regulator of ERK1, whereas ERK2 is regulated by miR-124 and miR-214. Expression of miR-124 and miR-214 was significantly down-regulated in SCC in vitro and in vivo. Treatment with 5-aza-deoxycytidine and trichostatin A synergistically recovered the miR-124/-214 down-regulation in SCC cell line. However, bisulphite sequencing revealed the methylation status of miR-124/-214 promoter was not increased in the SCC cell line and tumor tissue. Taken together, the down-regulation of miR-124/-214 in SCC is most likely caused, at least in part, by hypermethylation of other promoter regions rather than the miR-124/-214 promoter. Supplementation of these microRNAs in the SCC cell line reduced the abnormal cell proliferation by normalizing ERK1/2 levels. Additionally, serum concentration of miR-124 was correlated with miR-124 expression levels in the tumor tissues and inversely correlated with tumor progression. On the other hand, miR-214 was not detected in the serum. Investigation of the regulatory mechanisms of keratinocyte proliferation by microRNA may lead to develop new biomarkers and treatments using microRNA.